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due to the application of the weight w.    Hence we have
e=01^  ...........................(1).
This equation involves the conditions of the elasticity, or the stiffness of a spring as compared with its dimensions, and the substance of which it is composed. We will next proceed to those of its strength and its power; or, in other words, we will enter on considerations connected with the greatest weight which it can support, and the space through which it can be elongated without rupture or permanent alteration.
In addition to the notation given above:—Let W be the greatest weight which the spring, if its particles are all relaxed when it is not loaded, can bear without taking a set; E the greatest elongation, that namely which corresponds to W', ^ the utmost couple producing torsion which can be resisted by a bar whose radius is unity, composed of the same substances as the spring, and having its particles at various distances from its centre free from mutual opposing strains when it, as a whole, is subject to no strain. In the preceding paper, " On the Strength of Materials,"! showed that the utmost couple which can be resisted by the bar will vary with the internal arrangement of the particles, its greatest value being |- and its least | of its mean value, which, in the bar whose radius is unity, has just been denoted by p. Any value of this couple, different from the mean one, adapted to a particular arrangement of the particles, may be denoted by fjf, and the utmost weight and elongation in a spring having a similar arrangement may likewise be denoted by W and E'. It will readily be seen that p is to be regarded as the coefficient for any given substance, of the utmost strength of a cylindrical bar composed of it to resist torsion, when the particles of the bar have been so arranged that they may be all relaxed when the bar is free from external strain. It must, however, be remarked that /u. would still represent the strength of the bar, even though there were some mutual opposing strains among the particles, provided that the particles at the circumference be relaxed when the bar is free from external strain; and that none of the internal particles exist under so great displacements from their positions of relaxation, as to occasion their being strained to the utmost sooner than the particles at the circumference, during the twisting of the bar.